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S81 ARSENATE OF tAON, FERRIC 

phrnylorsinr orid. White. crysta11ine powder. 
1'\H:C.H.AsO(OH):. mw: 217.0, mp: 232". 
Acute tox data: OrallD~ (rat)= 216m& 1k{!. (3] 
THR = HJGH via oral route. See also arsenic. A 

grasshopper bait; a food additive permitted in the 
feed and drinking water of animals and ;or for the 
treatment of food-producin~ animals. [ 109] See 
arsenic compounds and aniline. A recog care. [/4) 

Fire Hazard: Mod. Decomp by heat to yield flam 
vapors. 

Disaster Hazard: Dangerous; when heated to decomp 
or on cbntact with acid or acid fumes, emits highly 
toxic fume~ of aniline and arsenic. 

ARSEJ'IiA TE OF IRON, FERRIC. See ferric arsenate. 

ARSEJ'IiA TE OF IRON, FER ROllS. See ferrous ar
senate. 

ARSE!'IIC (see also arsenic vapor). Silvery to black, 
brittle crvstalline and amorphous metalloid. AsA. 
mw: 299.M, mp: 814c-@ 36 atm. bp: sub! @ 615°, d: 
black crystals 5. 724 @ ]4°; black am or 4. 7, vap. 
press: J mm @ 372° (sublimes). 
Acute tox data: im LOw (rat)= 25 mg/kg; sc LOw 

(rabbit)= 300 mglkg. [3] 
THR = HlGH via im and sc routes. A poison. An 

exper (±) care. [3, 6) Some human care implica
tion as wdl. [6, 23, 95] Used as a food additive in 
food for human consumption. [/09] See arsenic 
compounds. 

Radiation Hazard: For permissible levels see Table 
5A.5, Section 5. Artificial isotope 74 As, T~ = J8d. 
Decays to stable 74 Ge \'ia ec and l'ia po~itrom of 
0.91 Me\' (26c;(). 1.53 Me\' (4fi(). Also decay~ to 
stable '•se via {3's of 0.72 Me\' (}4r;c). 1.35 Me\' 
(Jt\fi(). Emits y's of 0.60 and 0.63 Me\'. 

Fire Hazard: Mod in the form of dust when exposed 
to heat or flame or b~ chemical reaction with pow
erful oxidizers such a~ bromate~. chlorate~. iodates. 
peroxide~. Li, NCb. k~O:.. KMnO~. Rb:C". Ag'l\0:-. 
NOCI. JF~. CrO,.. CJF ,. ClO, BrF,, BrF~. Br:!\:;. 
RbC = CH. CsC = CH. [/9] 

Explosion Hazard: Slight in the form of dust when 
exposed to flame. 

Disaster Hazard: Dangerous: when heated or on con
tact with acid or acid fume!>, emit~ high!~ toxic 
fumes: can react \'igorou!>ly on contact with oxidiz
ing materials. 

m·ARSE!'IJC ACID. White crystals. HAsO,. mw: 
123.9. mp: decomp. 
TH R = See arsenic compounds. 

o·ARSI:~K ACID. Syn: true orsrnic acid. White. 

translucent crystals. HJAsO. • iHzO, mw: JS0.9, 
mp: 35.5c-, bp: -H.:·O@ J60°. d: 2.0-2.5. 
Acute tox data: Oral lD~ (rat)= 48 m1 'k8; i\' lDX~ 

(rabbit)= 8 m~ 'k'-. [3] · 
THR = HIGH via oral and iv routes. See arsenic 

compounds. 

ARSE~K ACID. LIQlliD. See arsenic acid. 

ARSESJC ACID, SOLID. See arsenic acid. 

ARSEJ'IiiCAL BABBITT. A bearing metal. Composi-
tion: Up to 3r;c As. 
THR = See arsenic compounds. 

ARSEJ"\JCAL COMPOt.:J'IiDS OR MIXTURES, 
N.O.S. LIQUID. 
THR = See arsenic compounds. 

ARSE~JCAL DIP, LJQlliD. Syn: sheep dip. 
THR = See arsenic compounds. 
Disaster Hazard: See arsenic compounds. 

ARSENICAL DUST. See arsenic. 

ARSENICAL FLll£ DllST. See arsenic. 

ARSEJ'IiJCAL MIXTllRE OR COMPOl;NDS, N.O.S. 
SOLID. See arsenic compounds. 

ARSEJ'IiiC BlSlTLFJDE. Syn: arsenic sulfide, realgar. 
Red-brown crystals. As:S:. mw: 214, bp: 565°, mp: 
/3 = 3Q7C, d: 0 : 3.506@ }9°, {3 = 3.254 @ ~9°. 
THR = See arsenic compounds and sulfides. 
Fire Hazard: Mod, in the form of dust when exposed 

to heat or flame. 
Explosion Hazard: When intimately mixed with po"

erful oxidizers such as Cb, KNO, chlorates. 
Disaster Hazard: Dangerous, see SOJ and arsenic 

compounds, it will react with water or steam to 
produce toxic and flam vapors: can react vigorously 
with oxidizin~ materials. 

ARSESJC BROMIDE. Syns:orseniczribromide,arsen
ow bromide. Yellowish-white crystal!>. AsBr;, mw: 
314. i. mp: 32.t;:c, bp: 220.0<-, d: 3.54@ 25'. vap. press: 
I mm @· 4l.gc. 
THR = See arsenic compounds and bromides. 

ARSESJC CHLORIDE. See arsenic pentachloride. 

ARSESJC COMPOVSDS. Syn: orsenicals. Used as 
insecticides. herbicide!., sill'icides, defoliants, desic
cang and rodenticides. Poisoning from arsenic com
pounds may be acute or chronic. Acute poisoning 
usually resuh!' from swallowing arsenic compounds: 
chronic poisoning from either swallowing or inhal. 
Acute allergic reactions to arsenic compounds used ir, 
medical therapy have been fairly cornmor:. The type 
and severity of reaction depending upon the com
pound of arsenic. Inorganic arsenicals are more toxic 
than organics. T ri\'a len1 is more toxic than pentaYal
em. [89] 
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COSTAMJSAST PARTICTLATES STRESS \'POS 

THE AIR El'\\'lROSMEST. Stc Section 4. 

COY'\TAMISAY'\TS AROl'SD Bl11LDJSGS Dl:[ TO 
SPECIFIC METEOROLOGICAL COSDJTIONS 
AND CROSS·COSTAMISA TJO!\' BETWEEN AIR 
I:XHAl$TS AllriD JllrilETS. See Section 4. 

CONTAMI!'IiASTSJllri THI. WORKING PlACEASD 
BlillDISG \'ESTILA liON. See Sections 2 and 4. 

COJ"TROL OF ISHALA TJO!\ HAZARDS B\' VES· 
TILA TJOS. See Section 2. 

COOLING AND Ct:TTI:NG OILS. 
TH R = A recog care. [ U] Sec mineral oils. 

COPAIBA. Syn: balsam copoiha. Transparent. viscid 
yellow liquid. Peculiar odor. Bitter, acrid nauseating 
taste. Constituents: volatile oil, resin. d: 0.93-1.00. 
TH R = Large doses cause vomiting and diarrhea. Can 

also cause dermatitis and kidney damage. lncom· 
patible with water, magnesia, mineral acids. [2] 

COPAl. Syns: resin copal, gum copal. Yellowish-brown 
pieces. 
THR =LOW. A MILD allergen. 
Fire Hazard: Slight, when heated. 

S:.OPPER. A metal with a distinct reddish color. Cu 
atwt: 63.5, mp: lOSJ<', bp: 2324", d: 8.92, vap. press: I 
mm@ 1628°. 
Acute tox data: ipLDx. (mouse)= 3.5 mglkg. [3] 
THR = HIGH via ip route. See copper compounds. 

A (S) mutagen. [22) 
Radiation Hazard: For permissible levels, see Section 

5, Table 5A.5. 
Fire and Explosion Hazard: Reacts violently with 

C~H;, NH,NO;, bromates, chlorates, iodates, Cb, 
CIF 3, (Ch + Of2). ethylene oxide, f2, H:O:, hydra· 
z.ine mononitrate, hydrazoic acid, H2S, Pb(N3)2, 
K~O:, NaN:, Na~O;. [19] 

COPPER A81£Til'\AT[. Syn: cupric abierinare. Green 
scales. Cu(CI9H:·O~h. mw: 637.69. 
THR =See copper compounds. 
Fire Hazard: Slight. when heated. 

COPPER ACETA TL Syns: cupric ace rare, neutral 
verdigris. Greenish-blue, fine powder or small crystals. 
Cu(C:H~O;): · H20. rnw: 199.64, rnp: l J5<, bp: 240'. 
d: 1.882, (anhy): 1.93. 
Acute tox data: Oral LD~· (rat)== 710 IDE :};E· [3] 
THR = MOD via oral and inhal routes. See copper 

compounds. 

COPPER ACETATE, BASJC. Syn: verdigri~. Greenish
blue powder. Cu(C~H.;O;): · CuO · 6H10, mw: 
369.33. 
THR =See copper compounds. 

COPPER ACETOARS£1'\JTL Syns: emerald green, 

/(... ->-(j o--.. I 

COPPER CHLORIDE 515 

imprrial. I.: in~ 's l'rt'n, mos.1 grun. ''irnna l'tm. 
Emerald Jreen pov.der. C.H~O,fCu.As,~. mv.·: lOI~.S. 
Acute 1ox data: Oral to~. (rat) c: 22 mJ 'l.J: LD"' 

oral (mammal)= 18 mJ 'k£!. [J] 
TH R = H JG H \'ia oral and in hal routes. See arsenic 

compounds. 

COPPER ACETOl'\A TI. 
THR == See copper compounds. 

COPPER ACET\'UDE. See cuprous acetylide. 

COPPI:R AMMOl'\HiM SllLF ATE. Crystals. 
CuSO~ · 4NH .• · HzO. mw: 245.8. 
TH R = See copper compounds and sulfates. 

COPPI:R ARSEJ\ATE. BASJC. Syn: cuprow oruna1c. 
basic. A green solid. Cu(CuOH)AsO., mw: 283.0. 
TH R = See arsenic compounds and copper com

pounds. 

COPPER ARSE~IDE. Black crystals. Cu~As:. mw: 
467.52, mp: decomp, d: 7.56. 
THR = See arsenic compounds and copper com· 

pounds. 
Fire Hazard: See arsine. 
Explosion Hazard: See arsine. 
Disaster Hazard: Dangerous; sec arsenides. 

COPPER ARSENJTE. Syns: cupric arsenite, Sheele'.( 
mineral. Yellowish-green powder. CuHAs03, mw: 
187.5, mp: decomp. 
THR = HIGH. See also arsenic compounds. 
Disaster Hazard: See arsenic compounds and copper 

compounds. 

COPPERAS. Sec ferrous sulfate. 

COPPER BORIDI:. Syn: cupric boride. Yellow crystals. 
Cu3B., mw: 212.26, d: 8. J 16. 
TH R = Sec copper and boron compounds. 
Fire Hazard: See boron hydrides. 
Disaster Hazard: Mod dangerous; on contact with 

acid, acid fumes, water or steam, it \!.ill react to 
produce toxic and flam vapors of boron hydrides. 

COPPER CARBOl'\ATE HYDROXIDE. S:.vn: cupric 
carbonate. Green powder. CuCO, · Cu(OHh, mw: 
221.17. mp: decamp@ 200c, d: 4.0. 
Acute tox data: Oral LD~t (rat) = 159 mg !.kg: oral 

LD~<· (birds)= 810 mg !kg. [3] 
THR = HJGH to MOD via oral route. A fungicide. 

Also a trace mineral added to animal feeds. [ 109) 
See copper compounds. 

COPPER CHELATE COMPLEX OF 8-QUISO· 
LJNOL 
THR =A {S) carc{14]. See also ~-hydroxy quinoline. 

C'OPPER CHLORATE. Se-e cupric chlorate. 

COPPI:R CHLORIDE. Syn: cupric chloride. Yello\\ish
brown hygroscopic powder. CuCl:. mw: 134 48. mp: 
498t. d: 3.054. 

For (ounttrmusurt ln!ormotior. and Abbr~'·iatiom,.... tht DirtMOt") at tht l>t,innin~ or thb ~Ktior, 
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7C6 IPECACUANHA 

mine, ipecacuanic acid, psychotrine, methyl psycho. 
taine, resin. 
THR = A cc:ntralJy acting emetic. Has caused fatali· 

ties. Symptoms include retention of urine, fever, 
diarrhea, violent abdominal pain, dehydration and 
cardiac irregularities. [10] HIGH via oral route. Can 
cause conjunctivitis with opacity of the cornea. 
See also emetine. 

IPECACUANHA. See ipecac. 

JPP. See diisopropyl peroxydicarbanate. 

IRIDIUM AMMINE NITRATE. lr(NH3h0H(N03h, 
mw: 490.4. 
THR =May be impact-sensitive; also may detonate @ 

red heat. [19] 

IRIDIUM AMMINE PERCHLORATES. 
THR = May be impact-sensitive. [19] 

IRIDIUM. Slightly yellowish-white, hard brittle metal. 
lr, atwt: 192.22, mp: 2410°, bp: 4130°, d: 22.65. 
THR = NO data. Probably MOD via oral and inhal 

routes. Soluble iridium compounds are said to be 
toxic. However, there are no industrial data avail
able upon which to base a maximum allowable 
cone in air. 

Radiation Hazard: For permissible levels, see Section 
SA, Table 5A.5. Artificial isotope 192lr, T' = 74d, 
decays to stable 192Pt via {j's of 0.24 MeV (8%). 
0.54 MeV (41%). 0.67 MeV (46%) emits ')''s of0.30-
0.6l. 

Fire Hazard: Mod, in the form of dust when exposed 
to heat or flame. See also powdered metals. In
candesces with OF2 or CIF3. Reacts violently with 
F2 @ 260°. [19] 

IRIDIUM CHLORIDE. IrCI:;, mw: 298.6. 
Acute tox data: lv LDLO (dog)== 778 mg/kg. [3] 
THR = MOD via oral route. 

IRISH MOSS. See chondrus extract. 

IROKO. See sawdust. 

IRON, DUST. Syn: ferrum. Silvery-white, tenacious, 
~ous, ductile metal. Fe, atwt: 55.8, mp: 1535°, bp: 

3000°, d: 7.86, vap. press: 1 mm @ 1787°. 
Acute tox data: lp LDsc· (mouse) = 26 mg/kg. [3] 
THR =HIGH via ip route. Iron dust can cause con-

junctivitis, choroiditis, retinitis and siderosis of tis
sues if iron remains in these tissues. Iron ore dust 
can cause palpebral conjunctivitis, massive pul
monary fibrosis and an increased incidence of lung 
cancer. An iron oxide fume is generated in welding 
operations and continued exposure to cone above 
30 mgjm 3 of air can cause chronic bronchitis. 
Fresh iron oxide fume can cause metal fume fever. 
Iron compounds are susp care of the lung, liver, 

connective tissue and reticuloendothelia] tissue. 
(14. 3] 

Radiation Hazard: For permissible levels, see Sec
tion, 5. Table SA.S. Artificial isotope ssFe, T~ = 
2.6y, decays to stable ssMn via ec and emits x-rays. 
Artificial isotope ~9Fe, T' = 4Sd, decays to stable 
s9Co via {j's of 0.27 MeV (48%). 0.48 MeV (51%) 
and ')''s. Emits i''S of I. 10 and 1.29 MeV. 

Fire Hazard: Mod, in the form of dust when exposed 
to heat or flame. See also powdered metals. Re
acts violently with Cl2, CIF3, F2, H202, N02, P, 
Na:C2, H2S04. [19] 

Explosion Hazard: Mod in the form of dust when ex
posed· to heat or flame. See also powdered metals. 

To Fight Fire; Special mixtures of dry chemical. 
IRON AMMONIUM CITRATE. Syn: ferric ammo

nium citra/e. Thin, transparent, garnet red scales or 
granules or brownish-yellow powder, odorless or 
slight ammonia odor, sol in water, insol in alcohol. 
THR = U. Used as a trace mineral added to animal 

feeds. [109] 
IRON ARSENIDE. See ferric arsenide. 
IRON BORIDE. Gray crystals. FeB, mw: 66.67. 

THR =Details U. See boron hydrides and borides. 
Fire Hazard: Mod; borides can react with moisture 

and acids to evolve toxic boron hydrides. 
Explosion Hazard: A possible explosion hazard. 
Disaster Hazard: Dangerous; can react with water, 

steam or acids to evolve toxic and flam fumes. 

IRON CARBIDE. FeC2, mw: 79.9. 
THR == Violent reaction with Br2, Cb. [19] 

IRON CARBONATE. 
THR = U. Used as a trace mineral added to animal 

feeds. See iron. [109] 
IRON CARBONYL. See iron pentacarbonyl. 

IRON (II) CHLORIDE. See ferrous chloride. 

IRON (II) CHLORIDETETRAHYDRA TE. FeCI~ · 
4H,O, mw: 198.8. 
Acute tox data: Ora] LD 50 (rat)= 984 mg-'kg: ip LDso 

(mouse)= 93 mglkg. [3] 
THR == HIGH via ip and MOD via oral routes. 

IRON COMPOL1NDS. See corresponding ferric and: or 
ferrous compound. 

IRON CONTAINING ASBESTOS. 
THR =A susp care for iron, a recog care for asbestos. 

See iron and compounds; also asbestos. [3, 14) 
IRON-DEXTRAN GLYCEROL GLYCOSIDE. 

THR = An exper care. [3] 
IRON DEXTRAN COMPLEX. For human use, it is a 

sterile dark brown colloidal solvent, water-sol. mw: 
180,000. 
THR =An exper care. A susp human care. [3, 6) 

For CounttrmHSIIJ"t Information and Abbtrviations see tbt DirKIGry at tht "k&innin& of this Section. 



Fire Hazard: SliJht, when exposed to heat or namt. 
Di'aster Hazard: Mod danJerous; when heated to 

decomp, emits toxic fumes; can react \tt'ith oxidit: 
ing materials. 

To FiJ.ht Fire: Foam, CO,, dry chemiCAl. 

LAt'RYL QVISALDlSJt:M BROMIDE. 
THR = U. See also bromides. 
Fire Hazard: U. 
Disaster Hazard: Dangerous. See bromides. 

LAl'.RYL QllSOLISll;M CHLORIDE. U. A fungi
cide. 
Fire Hazard: U. 
Dis.aster Hazard: Dangerous. See chlorides. 

LA t'R\'L THlOC\'ASA TE. CH3(CH2)1~CH:SCN, 
mw: 227.3. 
Acute tox data: oral LDst· (rat)= 1250 mg 'kg. [3] 
THR = MOD via oral route. An insecticide. 

LA WRESCITI:. See ferrous chloride. 

LA WR[SCil"M. A synthetic tram:uranium element of 
atomic number 103 and atomic mass 257. Lw. 
THR = Radioactive. 
Radiation Hazard: Intensely radioactive and there~ 

fore hi£}lly radiotox.ic. 

LD-113. A mixture of aromatic amines. (approx 40Ci( 

MOCA). 
THR = An exper care to rats via oral route. [3) 

LE.4.CRA. TI PRODllCTJOS fROM SOLID 
WASTE. See Section 6. 

LEAD. Syn. plumbum. Bluish-gray, soft metal. Pb, 
at~'t: 20?.21, mp: 327.43c, bp: 1620<'. d: 11.288 @ 
20° !20~. vap. press: 1 mm @ 973°. 
THR ~ See lead compounds. A common air con

taminant. It is a (S} care of the lungs and kidney 
and an exper teratogen. [3, 23] 

Radiation Hazard: For permissible levels, see Sec
tion 5, Table 5A.5. Natural is.otope 21cPb (radium-D. 
uranium seriesl. T4. = 21Y. Decavs to radioactive 
:tc·pb "'ia ~·s ~f o.(Xl!5 (i97C) M~\'. Emits r's of 
0.04f. Me\'. :l''Pb usually exisg in equilibrium 
with its daughters, ~wBi and ~H'Po. Natural isotope 
:;

2Pb (Thorium-B. thorium Series!. T4. = 10.6 h. 
Decays to radioactive mBi via ~·s of 0. J.6 (5%}. 0.34 

(8J<;(). 0.58 (14%) Me\'. Emits r's of 0.24, 0.34 Me\' 
and x-rays. 

Fire Hazard: Mod, in the form of dust when exposed 
to heat or flame. See also powdered metals. 

Explosion Hazard: Mod, in the form of dust when 
exposed to beat or flame. Violent reactions with 
NH,NO~. ClFs, Hz02, NaN3, NazC2, Zt. [19] 

Disaster Hazard: Dangerous; when heated, emits 
highly toxic fumes; can react vigorously ~ith oxi
dizing materials. 

JJ% J..l 
lEAD AZ.tf£ 715 

LEAD ACETA Tt. Syn: 1ugor of hood. Vr'hitt crystals, 
sol in "'ater. Commercial grades are frtquentl) brown 
of eray lump,. Pb{C2H~02)2 · 3H:O. m•·: 3?9.3S. mp: 
75c. anhydrous mp: 2&oc. d: l.SS. 
A~uu tox data: ip LD1.o (rat) = 204 mg !kg: h· LD.sr> 

(rat) = J 20 mg,. kg. [.3] 
THR = HIGH via ip and h· routes. See als.o lead 

compounds. A poison. An exper (+)care and tera· 
togen. [3, 9] Violent reaction with KBrO~. [19] An 
in~ecticide. 

LEAD ACETA TI:, BASIC. ~'hite powder. 
Pb:OH{C:H~O:h. mw: 608.6. 
TliR =An exper (+)care. {3, 9) See also lead acetate. 

A pois.on. 

LEAD ACIT AT£ (III) TRIH\'DRA TI.. 
THR =An ex per(+) care. [3, 9] See also lead acetate. 

LEAD ASTIMON'A TE. Syns: naples yel/o'H·, antimony 
yellow. Orange yellow powder. Pb3{Sb0.)2, mw: 
993.2. 
THR = See lead and antimony compounds. 

LEAD ARSI:N'A TES. Syn: lead-o-orsenatr. \\'bite 
crystals. PbHAsO., mw: 327.1. 
Acute tox data: Oral LDLO (human)= 1.4 mg'kg.: 

oral LD5c (rat)= 100 mg 'kg. [3) 
THR = HlGH via oral route. See also lead and ar

senic compounds. A pois.on. An exper care. [3, 9] 
Disaster Hazard: Dangerous; on heating. emits highly 

toxic fumes. 

LEAD~m-ARSESA T£. AsH:O• · (Pb)x. 
Acute tox data: Oral LD"' (rat)= 100 mg:kg: oral 

LD.sc, (mouse) = 1000 mg 'kg: oral LD.sc· (rabbit) = 
125 mg 'kg. {3] 

THR = HIGH via oral to MOD via oral routes de
pending upon species. Set also !ea.d arsenate. A 
poison. 

LIAD-o-ARS.ESATE. See lead arsenates. 

LEAD ARSESITE. Syns: /pad-o-orsenite, ieod-m-l1r
senire. 'White powder, PbAs:O£. mw: 421. 
THR == HlGH. See lead compounds and arsenic 

compounds. 
Disaster Hazard: Dangerous~ on beating. emits highl~ 

toxic fumes. 

LI:AD·m·A.RSENITE. See lead arsenite. 

LI:AD·o·.4.RSESITE. See lead arsenite. 

LEAD AZIDE. Colorless needles. Pb(l\~};, mw: 291.26. 
THR = See lead compounds and azides. 
Fire H aza.rd: U. 
Explosion Hazard: Severe, when shocked or exposed 

to heat or flame. Explodes at 250e. Violent reac
tion with brass, calcium stearate. CS:. Cu, Zn. [19] 

Disaster Hazard: Highly dangerous; shock and heat 
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786 MANGANESE 

Acute tox data: Oral LD.so (rat) = 67SO mg/kg. [J] 
LD.so (rat)= 4SOO mg/kg. [/2] 

THR = MOD via oral route. See also manganese 
compounds and carbamates. An exper teratogen 
and care. [3, 12] via oral route. 

Disaster Hazard: Dangerous; when heated to decomp, 
emits highly toxic fumes of NO~ and SOx. 

MANGANESE. Reddish-grey or silvery, brittle, metal
lic element. Mn, atwt: 54. 93, mp: 1260°, bp: 1900°, 
d: 7.20, vap. press: I mm @ 1292°. 
Acute tox data: ip LD.so (mouse)= 53 mg/lc.g; inhal 

TCLO (human) = II mg/m3 ---+ CNS symptoms. 
[3] 

THR = HJGH via ip and inhal routes. A known muta
gen and (S) care. [22, 23] See manganese com
pounds. 

Radiation Hazard: For permissible levels, see Sec
tion 5, Table 5A.5. Artificial isotope 54Mn, T' = 
300d. Decays to stable 54Cr by ec. Emits ;r's of 0.84 
MeV and x-rays. 

Fire Hazard: Mod, in the form of dust or powder, 
when exposed to flame. 

Spont fleating: No. 
Explosion Hazard: Mod, in the form of dust, when 

exposed to flame. See also powdered metals. Vio
lent reaction with (AI + air), Cb, F2, H202, HNOJ, 
ND2, P, SD2. [19) 

Disaster Hazard: Mod dangerous; will react with 
water or steam to produce hydrogen; can react with 
oxidizing materials. 

To Fight Fire: Special dry chemical. 

MANGANESE ACETATE. Pale red crystals, very sol 
in water and aJcohol. Mn(C2H;02)2 · 4H20, mw: 
245, d: 1.54, rnp: 80°. 
THR = See manganese compounds. Used as a trace 

mineral added to animal feeds. [ 109] 

MANGANESE ARSENATE. Reddish-white, crystal
line solid. MnHAs04, mw: !94.9. 
THR = HIGH tox. See arsenic and manganese 

compounds. 

MANGANESE BACITRACIN. 
THR = U. Used as a food additive permitted in food 

for human consumption. [109] See also manganese 
compounds. , 

MANGANESE BENZOATE. 
See manganous benzoate. 

MANGANESE BROMIDE. See manganese dibromide. 

MANGANESE CACODYLATE. Reddish-white crys
tals. Mn[(CH3)2AsD2]2, mw: 328.9. 
THR = HIGH. See arsenic and manganese com

pounds. 

MANGANESE CHLORIDE . 
See manganese dichloride. 

MANGANESE COMPOUNDS. 
THR = Chronic manganese poisoning is a clearly 

characterized disease which results from the inhal 
of fumes or dusts of manganese. Exposure to heavy 
cone of dusts or fumes for as little as three months 
may produce the condition, but usually cases de
velop after J-3 yrs of exposure. The CNS is the 
chief site of damage. If cases are removed from ex
posure shortly after the appearance of symptoms, 
some improvement in the patient's condition fre
quently occurs, though there may be some residual 
disturbances in gait and speech. When well estab
lished, however, the disease results in permanent 
disability. 

Individuals exposed to dusts and fumes of man
ganese have been reported by several investigators 
to suffer from a much higher incidence of upper 
respiratory infections and pneumonia than does the 
general population. It has not yet been possible to 
prove that a definite pneumonitis results in humans 
from exposure to manganese dusts or fumes under 
industrial conditions. However, experiments with 
mice have produced definite and striking lung 
pathology which varied in intensity with the length 
of exposure to the dust. 

Chronic manganese poisoning begins usually 
with complaints of languor and sleepiness. This is 
followed by weakness in the legs and the develop
ment of a stolid, mask-like facies, and the patient 
speaks with a slow monotonous voice. Then muscu
lar twit.:hings appear, varying from a fine tremor 
of the hands to coarse, rh)1hmical movements of the 
arms, legs and trunk. Nocturnal cramps of the legs 
appear about the same time. There is a slight in
crease in tendon reflexes. ankle and patellar clonus, 
and a typical Parkinsonian slapping gait. The hand
writing may be quite minute. There are no sensory 
disturbances, and no eye, gastrointestinal or geni
tourinary complaints. The urine and spinal fluid are 
normal, and the blood shows no abnormality or only 
a slight leucopenia. The symptoms may simulate 
progressive bulbar paralysis, postencephalitic Park
insonism, multiple sclerosis, amyotrophic lateral 
sclerosis and progressive lenticular degeneration 
(Wilson's Disease). An exper (+) care. [12, 14, 23, 
11 7] Often a history of exposure is the only aid in 
establishing the diagnosis. The blood may show in
creased erythrot:yte formation and increased os
motic fragility. Early administration of EDTA can 
hasten recovery, but it is of little value in cases of 
long standing. 
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t70 StLtCONES 

SILICONES. Syn: liloxDntz. Or,anosiJicon oxide 
po1ymen such as -R,Si-0- "'here R_is a moncwa1ent 
OTJanic radical. 
THR = Generally LOW. Most of the silicones that 

h&\'e been studied should have lov. toxicit~: or none 
at all and little or no irr effects. May be spont nam in 
air. [19) 

SJUCOS FLl.lORJDI:. See silicon tetrafluoride. 

SILICON HYDRIDES. See silanes. 

SILICON MOSOSrLFIDE. Yellov. needles or black 
solid. SiS, mw: 60.13, bp: 940"@ 20mm(sublimes),d: 
1.8~4 @ l5e. 
THR = No data See also sulfides. 

SJLJCO:a\ MONOXIDE. Solid, insol in water, sol in 
alkalis and hydrofluoric acid. SiO, mw: 44.1, d: 2.2. 
mp: > 1700e, bp: )880:. 
THR = U. Self-ignites in air. [19] 

SILICON NITRIDE. (SbN:h. 
THR = Self-ignites in air. [19] 

SILICON OXYHYDRIDE. White powder. insol in 
water. (Si:H:O,) •. mw: (!04.2},, mp: l635e. 
THR = V. See also silica. 

SILICON SODIUM FLVORIDE. Na: SiFt., mw: 188.1. 
Acute tox data: Oral LD~c (rat)= 125 mg 'kg: sc LDLv 

(frog) = 44g mg 'kg. [3] 
THR = HJGH via oral; MOD \ia sc route~. See also 

fluosilicates and fluorides 

SJLJCOJ\ TETRAACETA T:E. Hygroscopic crystals. 
Si(C:lhO:) ... mw: 264.24, mp: J )0<. bp: 148~ @ 6 
mm. 
THR = Violent reaction with \\'ater. A powerful irr. 

:So data 

SILlCO~ TETRAAZJDE. Si(N:;} •. mw: 197.2. 
THR = Has exploded spont. [19) See also atides. 

SILKOJ\ TETRABROMIDE. Sec silicon bromide. 

SILJCOl' TETRACHLORIDE. Set silicon chloride 

SILICO'S T:ETRAFLllORIDI.. Syn terrafluorosilant-. 
Colorless g~. very pungem odor. SiF~. mw: 104.1. mp: 
-77'. bp: -65"@ 181 mrn. d: 4.6i g 'liter. 
THR = HIGH. See fluoride~ and hydrofluoric acid. 

SILICON T:ETRAJODIDE. Syn: mraiodosilanc. Cu
bic, colorless crystals. Sil~. mw. 535.74, mp: l20.5c. 
bp: 288c, d: 4.2 • 
THR = J\o data Probably in and toxic. See also 

iodides. 
Disaster Hazard: Dangerous; when heated to decomp, 

emits toxic fumes of iodides; will react v.ith water or 
steam to produce toxic and corrosive fumes. 

SILICON TETRATHJOC\'A!\ATE.. Small prism!i. 
Si(SCN) .. , mw: 260.40. mp: J43.8c, bp: 314.2<. 
THR = No data. See also thiocyanates. 

~~~ \ 

SILICON TRICHLORIDE H\'DROSllLFJDE.Color.,t 
less liquid. S1ChHS, mv.·: 167.51, bp: 96c-IOOC, d: 
1.45. 
THR = See sulfides and chlorides.. 

SJLJC'YL OXIDE. Syn: disiloxant. Colorless ~~

(SiHJhO, mw: 78.17, mp: -J44t, bp: -J5.2c, d: 0.881 
@ -soe. 
TH R = No data. Probably an irr. See also sulfid~ and 

hydrochloric acid. 
Fire Haz.ard: Easily self·ignites in air. [19J 

SilK DUST. 
Acute tox data: imp TOw= 30 mg 1kE ~ carc.l3] 
THR =An allerien and nuisance dust. An exper care 

via imp route. [3] 
Fire Hazard: Mod, when exposed to flame; can react 

with oxidizinE materials. 
Explosion Hazard: Mod, in the form of a dust cloud, 

when exposed to flame. 

SILOXANE. See silicones. 

SIL \'ER. Syn. orgentum. Soft. ductile, malleable, lus
trou~. white metal Ag. atwt: 107.88, mp: 961.93=, bp: 
2212",d: 10.50@20'. 
THR = See sil\'eT compounds. An exper neo by 

implantation route. {3] 
Radiation Hazard: For permissible levels, see Section 

SA. Table 5A.5. Artificial isotope 110
" Ag. T~ = 253d. 

decays to stable 11()Cd via {J's of 0.085 (619(). 0.53 
(36%) Me\': emit~ ;·'s of 0.66 to 1.50 MeV. 

Fm Hazard. Mod. in the form of dust. when exposed 
to flame or b~ chemical reaction with C:H:. NH,. 
bromoazide. CIF ~. ethylene imine. HzO:, oxalit 
acid, H~so4, tartaric acid. [19) See al!.o powdered 
metals. 

SIL \'ER ACETATE. White plates. AgC~H~O;,. mw: 
166.92. mp: decomp, d: 3.259@ I5c. 
THR = See silver compounds. 

Sll \TR AC[T\'LIDt. White precipitate Ag~C:. m~ 

239. 7t. mp: explodes 
THR = See silver compounds. 
F1re Hazard: U. 
Explosior, Hazard: Severe, when shocked or expo~ed 

to heat. See acetylides.. Very sensitive explosive. 
Disaster Hazard: Dangerous: shock or heat v•ill ex

plode it. 

SIL \'ER AMALGAMS. Silvery liquid or solid 
Ag + Hg. 
THR = See mercury and silver. 

SILVER AMMO'SJVM COMPOUNDS. 
THR = See silver compounds.. 
Explosion Hazard: Severe, when shocked, exposed to 

heat or by chemical reaction. 
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ZEARALE~OSt. C,.H"~o.'. mw. 31~.4. 
THR = An nper care [.23) 

ZEOLITE. A hydrated alkali aluminum silicate. c&pa
ble of e).changing alkali for calcium and maEnesium; 
used for ioftening water. There are a number of 
artificial zeolite~ now on the market. Na~o · 
AI~O(SiO;). · (H~O),. 
THR = A nuisance dust. See nuisance dust5, May be 

alkaline on contac1 with tis~ue moisture. LOW via 
oral route. [20] 

ZEPHIRAN CHLORIDE. See benzalkonium chloride. 

ZERO TOLERANCE CONCEPT. [109] 

zr~C. A bluish-white lustrou~ metal. Zn, atwt: 65.3h. 
mp: 419.5h. bp: 907', d: 7.133@ 25<, vap. press: I mm 
@ 487< .. 

Acute tox data: ip LD~t (mice)= 15 mg 'kg. [3] 
THR = HIGH via ip route. See also zinc compounds. 
Radiation Hazard: For permissible levels. see Section 

SA, Table 5A.5. Artificial isotope t~Zn, T' = 245d. 
decays to stable t~cu by ec: erruts 'Y 's of 1.12 Me\' 
and x-rays. 

Fire Hazard: Mod, in tbe form of dust when expos-ed to 
heat or flame. 

Spont Heating No. 
Explosion Haz.ard: In the form of dust when reacted 

v•ith acids, NH.SO:.. BaO:. Ba(NO,):. Cd. CS:. 
chlorates. Cl:. Clf;. CrO.-. (ethyl acetoacetate + tri
bromoneopentyl alcohol). F:. hydraz.ine mon0-
nitratc:. hydroxylamine. Pb(J\;}; .. (Mg ~ Ba(~O:): + 
BaO:J. MnCl:. H:SO,. performic acid. KCJO,. 
KNO:.. K~O::. Se, J\aCJO •. !\a~O:. S. Te, H:O f 19] 
See al!>o po~dered metab 

To FiEh: Fire: Specia] mixture~ of dry chemical. 

ZISC ACETATE. Monoclinic crystai~. Zn(C:H:O:), 
mw: J83.4i, mp: 242=, bp sublimes in vacuum. d. 1.84. 
Acute tox data: Oral LD~~· (rat)=- 2460 mg 'kg. [3) 
THR == MOD via ora! route. See zinc compound~ A 

trace mineral added to animal feeds. [109] 

ZISC ACETO)'IYL AC'£101\ATE. 
Acute tox data: ip LD~ (rat) = 50 mg •kg. [3] 
THR =HIGH via iproute. Seealsozinccompounds. 

ZINC ALKYL AMINE o-PHENYL PHENATE. 
THR == U. See phenols and zinc compounds. A 

fungicide. 
Disaster Hazard: Dangerous; wherrheated to decomp. 

emits high toxic fumes. 
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ZI!'IIC ALLYL DJTHJOCARBAM."-TE. 

Acute tox data: Oral LD~~ (rat)= 375 mg 'kg: oral 
LD~· (mice)= 440 mg 'kg. [J) 

THR =HIGH via oral route. Seea!r.ocarbamate~and 
zinc compounds. 

ZIJ\C AMIDE. Amorphou!>. white powder. Z.n(SH:);, 
mw: 97.43. mp: decomp @ 200', d: 2.13 @ 25°. 
TH R = Can react \'iolently with hydra.z.ine. 1/9] See 

zinc compounds. 

ZINC' AMMOSirJ\1 NITRITE. Solid Z.n!\H.(~O:h. 
mw: 221.5. 
THR = See nitrite~ and zinc compounds 
Fire Haz.ard: Mod. by spont chemica! reaction A 

powerful oxidiz.in~ agent. 
Explosion Hazard: r. 
Disaster Haz.ard: See nitrites 

ZI~C ARSE~A T£.. White. odorles~ powder Compo
sitions: ~·ariable; approx 5Zn0, 2As~o~. 
THR = A poison. See arsenic and zinc compounds. 

ZINC-o-ARSE~A TE. Monoclinic crystals. 
Zn:;(AsO.): · 8H:O. mw: 618.09. mp: decomp@ 100c. 
d: 3.309@ 15°. 
THR = See arsenic and zinc compound~. 

ZI!'IIC ARSENIDE. Cubic crystals Zn:-As='. mw. 345.96. 
THR = HJGH. See zinc and arsenic compounds. 
Fire Hazard: Mod: can evolve arsine upon contact 

with moisture or acid: see also arsine. 
Explosion Hazard: Mod; can evolve arsine upon 

contact with moisture or acid: see alsc• llrsine. 
Disaster Hazard: Dangerous: when heated to decomp. 

or or. contact with acid or acid fumes, emit~ high!~ 
toxic fumes of arsenic. 

ZINC' ARSP'\1TE. See z.inc-m-arsenite. 

ZI~C-m-ARSE~IT£.. Syns: ZMA, zinc ar~enitc. White 
powder. Zn(AsO:):. mw: 279.2. 
THR = HIGH. A wood pres-ervative. insecticide. See 

arsenic compounds: also see z.inc compounds. 

ZINC ASHES. See zinc. 

ZISC BACITRACJN. Creamy white powder, slightly 
sol in water. 
THR = U. An additive permitted in food for human 

consumption. Also permitted in the feed and drinl.:
ing water of animals and,'or for the treatment of 
food-producing animals. [109] 


